The present study examined whether parental involvement in their adolescents' lives is associated with adolescent smoking in a vocational school setting when controlling for socioeconomic background and parental smoking. The study was conducted in spring 2013 and involved 34 776 Finnish vocational school students (mean age 17.6 years). The data were analyzed using multinomial regression. The results showed that lower parental involvement was significantly associated with adolescent daily smoking in both genders and with occasional smoking in girls. Parental daily smoking predicted adolescent daily smoking, and this association was also seen for those adolescents whose mother and father had quitted smoking. Furthermore, our results indicate that mothers' smoking may be more influential on adolescents' smoking than fathers' smoking. Multivariate analysis showed that living in a nuclear family or alternately with both parents in two homes decreased daily smoking in both genders compared to living in other family arrangements.
INTRODUCTION
Cigarette smoking is usually initiated in adolescence, and experimenting with cigarettes frequently develops into regular smoking. Tobacco use often starts in response to emotional distress, which then becomes exacerbated over time (Orlando et al., 2001; McDermott et al., 2006) . Research has shown that smoking is associated with other health risk behavior in adolescence, such as alcohol and other substance use (Mathers et al., 2006; Piko and Bal azs, 2012; O'Loughlin et al., 2014) and a low level of physical activity (Kauranen, 2013; Nieminen, 2015) . Associations have also been established with lower academic achievement (Pennanen et al., 2012; Vartiainen et al., 2007) , bullying (Luk et al., 2012) , and truancy (Barreto et al., 2012; Vaughn et al., 2013) . Poor health choices in adolescence have major public health implications and lead to health inequality in adulthood (World Health Organization, 2015) .
Family and parental factors influence various healthrelated behaviors such as smoking (Piko and Bal azs, 2012; Johnson et al., 2014) . Family bonding, good family management (Rainio, 2009; de Araujo et al., 2011) , and parents' negative reactions toward adolescent smoking (Barreto et al., 2012; Mahabee-Gittens et al., 2012) have an important role in reducing the onset of daily smoking in adolescence. A strong parent-child relationship where adolescents talk first with their parents about V C The Author 2017. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com Health Promotion International, 2018; 33:846-857 doi: 10.1093/heapro/dax027
Advance Access Publication Date: 26 May 2017
Article serious problems is protective against established smoking (Distefan et al., 1998) . There is strong evidence that socioeconomic family factors such as lower parental education, lower family income and especially a household structure other than nuclear family (Fergusson et al., 2007; Bolte and Fromme, 2009; Moore and Littlecott, 2015) predict adolescent smoking. Parental smoking is associated with adolescent smoking (Frö jd et al., 2007; Ruokolainen et al., 2013) , and there is also some evidence that intergenerational smoking transmission is more common within gender: mothers' smoking is more closely associated with girls' smoking and fathers' smoking with boys' smoking (Gilman et al., 2009; Barreto et al., 2012) .
The WHO (2016) has been estimated that there are one billion smokers worldwide. In Finland, the typical age range for experimenting with tobacco is from 13 to 16 years. According to the latest Adolescent Health and Lifestyle Survey (Kinnunen et al., 2015) , 12% of Finnish boys and girls aged 14-18 smoke daily. By comparison some 15% of young Australians aged 15-24 were smokers in 2010 (WHO, 2015) . Although Finland has had some success with its efforts to reduce tobacco use in the past decade, smoking rates among adolescents studying for a specific vocation are much higher than among high school students. In 2013 the proportion of daily smokers among Finnish high school was 8%, compared with 36% among vocational school students (National Institute for Health and Welfare, 2016) . This huge difference has received attention even internationally (Loukas et al., 2008; Huisman et al., 2012; Lee et al., 2012) TAFE students' smoking has not been studied recently but that smoking rates tend to be high, and similar to those for unemployed youth (Bonevski et al., 2011) .
The Finnish education system begins with a nineyear compulsory basic education for the whole age cohort. Beyond this first step 95.5% of school-leavers continue either in upper secondary schools i.e. high schools (54.5%) or in initial vocational education and training (38.5%), or in additional voluntary basic education (2.5%). The aim of vocational education and training is to improve the skills of the work force and to provide students with the skills and knowledge they will need in specific vocations. The largest fields are technology and transport, business and administration, and health and social services (Ministry of Education and Culture, Finland, 2017) .
Some research has been undertaken into smoking prevention and cessation programs among postcompulsory school students (Loukas et al., 2008; Lee et al., 2012) , but there are only few recent studies of family factors related to adolescent smoking in upper secondary or vocational school settings. It is known that adolescents' smoking behavior is associated with family connectedness (Wen et al., 2009; Piko and Bal azs, 2012) . Internationally, more than one-third of vocational students smoke cigarettes daily, and therefore it is crucial to examine the associations between family involvement and vocational students' life and their smoking behavior. Parents may think that adolescents studying for a specific occupation should be mature enough to cope with any difficulties without their getting involved: after all, in a year or two they will be working and earning their own income. Furthermore, there remain unanswered questions about the predictive value of family factors for vocational students' daily smoking, occasional smoking and former smoking.
Purpose of study and hypotheses
The aim of this study is to examine the association of parental involvement and other family factors with adolescent smoking. We used a large nationally representative sample of vocational school students in order to make an interesting contribution to the literature. We test four hypotheses in the light of the information presented in the introduction:
Hypothesis 1: Fewer adolescents living in a nuclear family are daily smokers as compared to adolescents in other family types.
Hypothesis 2: The lower the level of parental education, the higher the level of adolescent daily smoking.
Hypothesis 3: The lower the level of family involvement, the higher the level of adolescent daily smoking.
Hypothesis 4: Mothers' smoking shows a closer association with girls' smoking and fathers' smoking with boys' smoking.
METHODS

Sample and procedures
Associations between parental involvement and adolescent smoking were studied using data from the School Health Promotion Study (SHP) by the National Institute for Health and Welfare in Finland. SHP is a nationwide survey conducted every other year in March-April. The target group for this study consisted of 1st and 2nd grade students from all vocational schools in Finland in 2013. A total of 34,776 students from 419 vocational schools anonymously and voluntarily completed a classroom-administered questionnaire under their teacher's supervision. SHP was approved by the ethical committee of the National Institute for Health and Welfare in 2012 and 2014. Students were informed about the study in advance and given the researchers' contact information in case they wanted to discuss any concerns they had about the study. Good scientific practice was followed throughout the research. The questionnaire can be found online at http://www.thl.fi/fi/ web/thlfi-en/research-and-expertwork/population-stud ies/school-health promotion-study.
The respondents were aged between 14 and 20 (Mean ¼ 17.6, SD 0.90). Over half (55.6%) were males (n ¼ 19,336) and 44.4% females (n ¼ 15,440). To account for potential gender differences, separate analyses were conducted for boys and girls. Sample statistics of selected variables are shown in Supplementary Table 1 . The response rate for SHP was not able to count reliably as the number of students were not inquired from the institutes but from statistics that could only give the total number of adolescents studying in vocational schools. This study was not conducted for students in their third year. Vocational training is also based on long practical training periods and that was not taken into account when conducting the SHP study. However, in this secondary analysis, the rate of missing values was quite low (between 1.3-2.4%), with one exception: missing values for parents' education were somewhat higher (mothers' education 3.6% and fathers' education 4.7%).
Measurement
Adolescent smoking Adolescent smoking behavior was originally assessed by two questions: 1. How many cigarettes, pipefuls and cigars have you smoked altogether (none, only one, about 2-50 and over 50)? 2. Which of the following alternatives best describes your current smoking habits? (I smoke once a day or more often, I smoke once a week or more often, but not every day, I smoke less often than once a week, I have quit smoking). These adolescent smoking variables were combined into one variable with response categories: daily smokers (I smoke once a day or more often), occasional smokers (I smoke once a week or less often), those who had quit smoking (I have quit smoking) and non-smokers (I have smoked altogether only one or none).
Sociodemographic status
The following three demographic variables were used: family structure, parental education and parental unemployment. Family structure was assessed by asking the respondents to identify the adults with whom they lived. We subsequently coded this variable into living in a nuclear family, living with a single parent, living in a step family, living alternately with separated parents in two homes, and living in some other arrangement. Parental education level was assessed by asking the participants to state their mother's and father's highest level of education. The variable was categorized into three levels: low education (comprehensive or primary school), middle education (upper secondary school and/ or vocational institution) and high education (university, university of applied sciences or other higher education institution). To assess parental unemployment, students were asked if their parents had been unemployed or laid off during the past year. The options were: neither of my parents, one of my parents and both of my parents.
Parental involvement
Parental involvement was studied using five questions measuring parent-child relationship, family connectedness, and parental monitoring. All these questions were dichotomized into two categories. The first category (coded as 1) referred to a high level of parental involvement and the second category (coded as 0) to a low level or no parental involvement. The dichotomized variables were then summed up to create an involvement indicator ranging from 0 to 5, with 0 referring to no or low parental involvement and 5 to parental involvement in all five items. The dichotomization of these questions is shown in Supplementary Table 2.
Parental smoking Parental smoking status was measured by the question: During your lifetime, has your father/mother (separately) smoked? The response options were: never smoked, used to but has now quit, smokes nowadays and don't know. The responses were combined into the categories daily smoker (smokes nowadays and don't know), quit smoking and non-smoker.
Data analysis
The primary research questions focused on associations between vocational school student cigarette smoking and parental factors. Cross-tabulation and v 2 tests were performed for categorical variables to establish the proportion of students who smoked daily, who smoked occasionally, and who had quit smoking and those students who were non-smoking on various family factors (Table 1) . Unadjusted (i.e. univariate; Supplementary Table 3 ) and adjusted (i.e. multivariate; Table 2 ) multinomial logistic regression analyses were then performed to describe and test the associations between smoking Step family (Table 2) , all of the variables were examined at the same time. Adolescent smoking was set as a dependent variable and family factors as independent variables. Adolescents' age was set as covariate. Daily smokers, occasional smokers and those who had quit smoking were compared to non-smokers, who were used as a reference group. To account for potential gender differences, separate analyses were conducted for girls and boys. To find out if mothers' and fathers' smoking was equally important for both boys and girls, two multivariate multinomial regression analyses with interactions were performed for the whole dataset. The first analysis included the interaction term between gender and mother's smoking, and the second analysis the interaction term between gender and father's smoking. All other independent variables were also included in the models.
The statistical analyses were conducted using IBM (Armonk, NY) SPSS statistics 23. Results from the multinomial regression analyses are presented as odds ratios (ORs) and their 95% confidence intervals. The level of statistical significance was set at p < 0.001 due to the large number of respondents.
RESULTS
Adolescent smoking prevalence, gender, and age differences
Just over one-third or 36% of all vocational school students reported smoking daily. Girls were daily smokers (37%) slightly more often than boys (36%) (Supplementary Table 1 ). Girls were also occasional smokers (15%) slightly more often than boys (13%). 15% of girls and 14% of boys said they had quit smoking. One-third of girls (33%) and 38% of boys reported being non-smokers. The multivariate models indicated that age was statistically significantly associated with daily smoking (Table 2) .
Are sociodemographic factors associated with adolescent smoking (H1and H2)?
In nuclear families, 29% of girls and 30% of boys were daily smokers. Among adolescents living alternately with both biological parents in two separate homes, the proportion was 36% for both girls and boys. Girls living in a single parent family were daily smokers slightly more often (42%) than boys living in a single parent family (40%). Among adolescents living with a biological parent and his/her partner, 43% of girls and 41% of boys were daily smokers. Among adolescents with other living arrangements, girls (46%) were daily smokers less often than boys (49%) ( Table 1) . Family type was statistically significantly associated with girls' and boys' smoking in the multivariate model (Table 2 ). In multivariate analysis (Table 2) , other living arrangements than living with a biological parent or parents increased daily and occasional smoking in both genders. In girls, other living arrangements than living in an intact family, living with a single parent, and living with a biological parent and his/her partner were also associated with being a former smoker. Living with separated biological parents in two homes was not associated with smoking either daily or occasionally in multivariate analysis.
In the univariate model (Supplementary Table 1 ), adolescents living with parents who had been unemployed or laid off during the past year reported smoking daily more often than their peers who lived with employed parents. Mother's education level showed no significant association with smoking in the univariate model (Supplementary Table 3 ), but low paternal education level was significantly associated with daily smoking in boys. In the multivariate model (Table 2) , unemployment and adolescent smoking did not show a statistically significant association, but girls whose mother had a medium or low level of education were daily smokers significantly less often than girls whose mothers had a university or university of applied sciences degrees. Girls were also occasional smokers less often if their mother had a low education. In fact, girls smoked more often daily when their level of education differed widely from their mothers' education.
Does parental involvement in adolescents' lives prevent smoking (H3)?
Higher overall scores of parental involvement reflected less adolescent smoking. Less than one-third of adolescents (30% of girls and 29% of boys) with very high parental involvement indicator scores were daily smokers. Among girls and boys with zero parental involvement scores, over half were daily smokers. Boys and girls with other than the highest parental involvement scores were daily smokers significantly more often than others (Supplementary Table 3; Table 2 ). The odds of girls' smoking occasionally were also significantly higher if they reported any other than the highest parental involvement score. This association is also seen when age, socioeconomic factors, and parental smoking were controlled for in the multivariate model (Table 2) .
Is parental smoking associated with adolescent smoking (H4)?
The univariate model ( Supplementary Table 3) shows that adolescents whose parents were smokers were more often daily smokers than those whose parents didn't smoke. This association was also seen for adolescents whose parents who had given up smoking. These associations remained in the multivariate model (Table 2) : mothers' smoking was associated with girls' and boys' daily smoking. Having a mother who was a former smoker was associated with girls' daily and occasional smoking, as well as with being a former smoker. Father's smoking was significantly associated with girls' and boys' daily smoking and with being a former smoker. Having a father who was a former smoker was associated with girls' and boys' daily and occasional smoking, and with boys' being a former smoker.
To find out whether mother's and father's smoking was equally important for boys and girls, two multivariate multinomial regression analyses with interactions were performed for the whole dataset. The first analysis included the main effect of gender and interaction term with gender and mother's smoking, and all other independent variables. The second analysis included the main effect of gender and interaction term with gender and father's smoking. It emerged that the interaction between gender and mother's smoking was statistically significant (p < 0.001), but the interaction between gender and father's smoking was not (p ¼ 0.023). This suggests that there are some gender differences in the association between mother's smoking and boys' and girls' smoking, but not in the association between fathers' smoking and girls' and boys' smoking. Therefore, our hypothesis of intergender transmission was not confirmed.
DISCUSSION
The results of our study lend support to earlier findings on the relationships between parental involvement, family type, parental smoking and adolescent daily smoking. Over one-third or 36% of our vocational school students smoked cigarettes daily; this is in line with results from a study measuring adolescent smoking among trade and technical students in Texas (Loukas et al., 2008) . Girls' and boys' smoking vary in different countries (Moor et al., 2015) . This research from Finland showed that girls smoked daily and occasionally and had quit smoking more often than boys. Earlier studies indicate that smoking cessation is gender-blind (Amos et al., 2012; Struik et al., 2014) , but it has been reported that the reasons for giving up smoking differ: girls are more concerned about adverse aesthetic effects such as the smell of smoke on their clothes and bodies, while boys are more concerned about the impact of smoking on their fitness and sporting performance (Amos and Bostock, 2007 ). An earlier Finnish study (Kauranen, 2013) identified three main reasons why boys at vocational school said they smoked. First, smoking was considered to project an image of a skilled professional and to communicate social belonging. Second, smoking offers an opportunity for time-out and a chance to figure out what to do next. Finally, smoking was said to help to relax and calm you down. Technical students in Texas had similar reasons for smoking (de Araujo et al., 2011) .
Socioeconomic factors
Earlier results on the associations between family socioeconomic background (SES) and adolescent smoking behavior are inconsistent. Some studies show no or slight associations (Wen et al., 2009; Barreto et al., 2012) , others report that low socioeconomic status correlates with higher smoking frequencies (Fergusson et al., 2007; Bolte and Fromme, 2009; Moore and Littlecott, 2015) . It has been shown that higher parental education and higher family income are protective against adolescent smoking, but their influences are indirect and mediated by other factors (Wen et al., 2009) . It has also been found that parents smoke more often (Fergusson et al., 2007) , eat family dinners together less often (NeumarkSztainer et al., 2013) and family structure is more often other than a nuclear family (Bolte and Fromme, 2009) with low SES than with higher SES. In this study, the results of multinomial regression ran counter to our expectations and showed that girls were daily smokers less often if their mother had a lower level of education than a university or university of applied sciences degree. Girls were also occasional smokers less often if their mother had a low education. Parental unemployment showed no association with adolescent daily or occasional smoking (H2). Previous research has shown that parents of vocational school students have a lower educational level than adolescents studying in upper secondary school, but social background effects were almost fully explained by the differential enrollment of students in different institutions (Huisman et al., 2012; Huisman et al., 2012) . It is possible that girls who have mothers with a higher education need to show off and to try to fit in by smoking. Daughters who have a lower level of education than their mothers may also be at greater risk of smoking.
Extensive studies into family structure and its association with adolescent smoking have shown that adolescent smoking differs across family structures. (Brown and Rinelli, 2010; Razaz-Rahmati et al., 2012) . Also in this study adolescents living with two biological married parents are least likely to smoke, while adolescents in cohabiting stepfamilies are most likely to smoke. Those living in single parent families and married stepfamilies fall in between these groups. Adolescents living with other than their parents were most likely to smoke daily and occasionally in both genders, but the association was also apparent in girls' smoking cessation. Our results suggest that girls living in a stepfamily might be more likely to smoke daily than those living with a single parent.
Our hypothesis that adolescents living in a nuclear family are less often daily smokers than those living in other family types received only partial support as living alternately with separated parents in two homes was not associated with daily or occasional smoking in either girls or boys (H1). This is an interesting result because dual parenting is a relatively new form of family, and international results on co-parenting and its association with adolescents' smoking are scarce. In settings where adolescents have two homes and live alternately with both biological parents, parenting is particularly important to the health and well-being of children as adolescents with strong ties to both parents exhibit fewer internalizing and externalizing problems, higher grades and less acting out at school than those with weak ties to both parents (King and Sobolewski, 2006) . Children with co-parenting parents have been found to feel safe and loved after divorce (Parlakian and Lerner, 2012) when both parents are still equally responsible and present. It has also been found that nonresident father involvement decreases both participation in smoking and intensity of smoking in adolescence and young adulthood (Ali and Dean, 2015) .
Parental involvement
There is consistent evidence that family involvement, family monitoring and family connectedness have an inverse association with risk-taking behavior (Borawski et al., 2003) such as smoking. However, as adolescents mature, parents often change their parenting practices and allow their teens more independence (Borawski et al., 2003; McGue et al., 2005; Shanahan et al., 2007; Piko and Bal azs, 2012) . Our results indicate that parents should maintain a strong family involvement as their children grow up and transit to vocational school.
Our findings lend support to our hypothesis that parental involvement is significantly associated with daily smoking and occasional smoking in boys and girls when controlling for age, socioeconomic factors and parental smoking (H3). In this study we formed a parental involvement indicator including the measures of parent-child relationship, parental monitoring and family connectedness.
There is evidence that a good relationship and good communication with parents are associated with lower levels of adolescent smoking (Distefan et al., 1998; Johnson et al., 2014; Cheney et al., 2015) , whereas a low level of parental communication can be positively correlated with smoking when adolescents feel they are not so close to their parents and smoking is seen as a way to rebel against parents (Wen et al., 2009; Harakeh et al., 2010) . It is possible that a less than a close relationship signals a superficial level of communication or a forced format of conversation, which may become a stressor stimulating deviant behaviors in adolescents.
Earlier reports suggest that parental monitoring and knowledge of friends and whereabouts are associated with lower levels of smoking initiation and daily smoking (Mahabee-Gittens et al., 2012; Johnson et al., 2014) . A reasonable amount of parental monitoring has been found to mediate peer influence and have a strong effect on adolescents' selection of friends (Mercken et al., 2013; Wang et al., 2016) . Smoking and other substance use as well as symptoms such as depression and anxiety are more common if parents don't know the whereabouts of their adolescents and don't know their friends (Frö jd et al., 2007) . Among high-risk adolescents, those who reported low parental monitoring were significantly more likely to smoke and use a variety of other substances (Shillingtonz et al., 2005) .
Previous research has shown that more frequent family meals are associated with positive outcomes in adolescents' well-being (Musick and Meier, 2012) and smoking (Distefan et al., 1998) . As teens start having more hobbies and get involved in other events, dinner might be the only time of day when the family comes together. According to our study, 35% of girls and 39% of boys enjoyed a proper meal together with usually everyone at the table. Earlier studies also indicate that boys eat family meals more frequently than girls (Berge et al., 2010) . In addition to the evidence that family meals are associated with smoking and other substance use (De Clercq et al., 2014; Mure et al., 2014) , it has been reported that adolescents from low SES families eat fewer family dinners and that families with low SES might have more difficulties getting together for family meals on a regular basis (Neumark-Sztainer et al., 2013) .
Parental smoking
There is an abundance of evidence that smoking parents have smoking adolescents, and according to several studies smoking mothers have smoking daughters and smoking fathers have smoking sons (Gilman et al., 2009; Barreto et al., 2012) . We also found that maternal and paternal smoking were related to the risk of adolescent smoking, and that this association remained even if parents had quit smoking. Our results indicate that maternal daily smoking is differently associated with girls' and boys' smoking, but the association of fathers' smoking with adolescents' smoking is similar in both genders. According to an earlier study (Gilman et al., 2009 ), children whose parents had quit smoking are not more likely to begin smoking than children whose parents had never smoked. The same study also found that intergenerational transmission is more likely before than after age 13. Our respondents were older, and we were not able to identify the age of the children at the time that their parents had quit smoking. Our results also showed that occasional adolescent smoking was significantly more common even if the father had given up smoking, but if the mother had quit smoking it implicated only daughter's occasional smoking.
Earlier studies have found that the intergenerational transmission of smoking is mediated by several factors. Smoking parents have more lenient attitudes toward smoking, have less smoking-related rules at home (Pennanen et al., 2012) and have less smoking-related conversations (Wang et al., 2014) . A lower level of parental control (Wen et al., 2009) and the availability of cigarettes in the house have been found to be associated with adolescent smoking (Rainio, 2009; Abar et al., 2014) . Smoking parents also have difficulty maintaining anti-smoking practices as adolescents get older (Pennanen et al., 2012) .
The main goal of the present paper was to examine the role of parental involvement and other family factors in the life of adolescents studying for a specific vocation. Although there is an extensive literature on the determinants of smoking in adolescence, studies focusing on adolescent smoking in vocational school settings are scarce. It is possible that adolescents who are set to earn their own living in couple of years' time are viewed as young adults rather than adolescents and therefore tend to be excluded from adolescent studies. Using data from a major national survey and analyzing this data with multinomial regression models, this study makes a unique contribution to smoking research as we tested variables of social involvement within the family and other family factors with daily smoking, occasional smoking, and former smoking in adolescents in a vocational school setting.
LIMITATIONS
There are some limitations in this study that should be noted when interpreting our findings. Despite the many advantages of secondary analysis, including the large sample size, the method does have some inherent limitations, most notably the fact that the researchers are limited to the data collected during the original data collection. Primary data set was insufficient due to missing data and could not be estimated reliably. However, strength of the primary data collection was that it was obtained from every vocational institute in Finland. In this secondary analysis rate of missing values was low (between 1.3-4.7%). Because the information was gathered by self-report, we cannot ignore the possibility of under-or over-reporting (Brener et al., 2003) . In this study, we did not validate smoking by biological indicators because of the large sample sizes. However, selfreports have been shown to be reliable when conducted under optimized measurement conditions, ensuring anonymity and when using various questions (Brener et al., 2003; Caraballo et al., 2004) . It needs to be noted that causal conclusions cannot be drawn from these crosssectional survey data. Further research is needed using longitudinal data to determine the temporal relationship between parental involvement and adolescent smoking.
CONCLUSION
As far as we know this is the first study to examine adolescent smoking behavior related to family involvement in adolescents who are studying for a specific occupation. It sheds further light on the role of parental involvement in their adolescents' lives and on adolescent daily, occasional and former smoking in a large sample of vocational school students. Our findings highlight the importance of parental involvement as a strong protective factor against adolescent smoking and speak against more lenient parenting practices. We recommend that health care services and schools advocate strong parental involvement in their adolescents' lives.
